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FINAL REPORT FOR TANK 241-BX-112,
AUGER SAMPLES 95-AUG-047 AND 95-AUG-048

ANALYTICAL SUMMARY

Two auger samples were taken from tank 241-BX-112 (BX-112). The samples were
received at the 222-S Laboratories and underwent safety screening analyses,
consisting of differential scanning calorimetry (DSC), thermogravimetric
analysis (TGA), bulk density, and determination of total alpha activity. As
appropriate, the results were compared to the safety screening limits at a
confidence level of 95%. All analytical results were within the action limits
stated in the SAP.

Based on the results of vapor monitoring prior to sampling, the BX-112 vapor
space is far below the Tower explosive Timit (LEL). None of the data indicate
that the tank is "unsafe" when compared to the criteria (energetics,
criticality, and flammability) in the Tank Safety Screening Data Quality
Objective (Dukelow, et al., 1995). However, the tank cannot be declared
"safe," as two full length profiles were not obtained by auger sampling. Core
sampling will be necessary to fully satisfy the DQO.

SCOPE

This document serves as the final report deliverable for the tank BX-112 auger
samples collected on November 16 and 17, 1995 (samples 95-AUG-047 and 95-AUG-
048). The 222-S Laboratories received, extruded, and analyzed each sample in
accordance with the SAP [1]. This report is broken into two parts. Part I
contains the revised narrative, final data tables, copies of the sampie chain-
of-custody sheets, photographs of the extruded augers, and all raw data not
included in the original reoport. Part II consists of the original 45-day
safety screening report (which includes the DSC and TGA raw data).

TANK _DOME SPACE FLAMMABILITY SCREENING

Prior to auger sampling, the vapor space of tank BX-112 was screened for
flammability issues. The results of combustible gas monitoring inside riser 3
of tank BX-112 are presented in Table 1. This measurement is conducted in the
field and recorded in the work package {work package for BX-112 auger sampling
is #ES-95-00217). The results indicated that the tank vapor space was at 0%
of the LEL, far below the action Timit of 10% stated in the DQO [2].

Table 1. Characteristics of BX-112 Vapor Space as Determined by Combustible
Gas Monitoring.

Measurement Result
Lower Explosive Limit (LEL) 0%
Oxygen {(0.) 20.9%
Total Organic Carbon (TOC) 11.3 ppm
Ammonia (Etbg 125 ppm
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SAMPLE RECEIPT, EXTRUSION, AND SUBSAMPLING
95-AUG-047

Auger sample 95-AUG-047 was collected from riser 3 of tank BX-112 on November
16, 1995. and extruded on November 21, 1995. This was a 50 cm (20 inch) auger
sampler, with 39 flutes (this was the first time that this auger was used. It
has twice as many flutes as the typical auger). The sample appeared fairly
homogeneous. The waste was a very wet, light-brown sTudge, which tended to
drip from the auger onto the extrusion tray. Flutes 1-8 at the top of the
auger were bare. The material on flutes 9-16 appeared slightly less wet than
the Tower portion of the sample. The material on flutes 9-16, totaling 45.8
grams, was segregated as the upper half-segment solids. Flutes 17-39
contained lumpy sludge (lumps disappeared upon subsampling). A total of 165.2
grams was subsampled as the lTower half-segment solids. The half segment
subsamples were homogenized and subsampled for further laboratory analyses,
bulk density determination, and archiving.

95-AUG-048

Auger sample 95-AUG-048 was collected from riser 2 of Tank BX-112 on November
17, 1995, and extruded on November 21. This was a 50 cm (20 inch) auger
sampler, with 19 flutes. The sample appeared to be a homogeneous, medium-
brown, very wet sludge. Flutes 1-6 were bare. The sample was recovered on
flutes 7-19, and mostly dripped off of the auger onto the extrusion tray. Due
to the apparent length of the sample recovered [30 cm (12 inches)], the
moderate-to-low recovery (81.3 g), and the apparent homogeneity, the sample
was not subsampled into half segments, but homogenized at the whole-segment
level. Portions were then subsampled for bulk density determination and
further laboratory analyses and archiving.

ANALYTICAL RESULTS
BULK DENSITY

Three subsamples were submitted for bulk density determination by
centrifugation in a tared, graduated, viaJ per procedure LA-160-103, Rev. A-7.
The results ranged from 1.31 to 1.35 g/cm’. These results are presented in
the summary tables. In order to conserve sample, duplicate analyses were not
conducted.

THERMOGRAVIMETRIC ANALYSIS (TGA)

Three samples were submitted for moisture content determination by TGA per
procedures LA-560-112, Rev. B-2, or LA-514-114, Rev. C-1 (a different
procedure is used for each instrument). The samples were analyzed in
duplicate. The results are presented in the summary tables, and the raw data
scans are attached. A1l results were between 55.59 and 65.50 percent
moisture. The relative percent difference (RPD) between sampie and duplicate
results for sample S95T003746 was 11.4%, which slightly exceeded the criterion

3
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of less than 10% given in the SAP. Inspection of the raw data (attached)
indicates that the sample and duplicate scans are similar in shape, except
that the weight Toss for the sample result appears to begin at approximately
100 °C, instead of at ambient temperature. The chemist attributed this to
static charge holding the sampie tray to the side of the furnace [3]. Once
the static charge was overcome, the weight loss scan appears very similar in
shape to to the scan of the duplicate sample (although the endpoint differs by
almost 7 weight percent). The sample was rerun in duplicate. The RPD for the
rerun was 1.71%. Both the original resuits and the results of the rerun are
included in the summary tables. The results of the rerun are noted by a "1"
next to the sample number.

DIFFERENTIAL SCANNING CALORIMETRY (DSC)

Three samples were submitted for determination of energetics by DSC per
procedure LA-514-113, Rev. C-1 or procedure LA-514-114, Rev. C-1. The samples
were analyzed in duplicate. The results are presented in the summary tables,
and the raw data scans are attached. None of the samples exhibited exotherms.
Since none of the samples exhibited any exotherms, the statistical calculation
of an upper 95% confidence level for each sample is unnecessary.

ALPHA TOTAL

Three solids samples were submitted for total alpha analysis per procedure LA-
508-101, Rev. D-2. The samples were fused per procedure LA-549-141, Rev. D-0
prior to analysis. Two fusions were prepared per sample (for duplicate
results). Each fused dilution was analyzed twice; the results were averaged
and reported as one value. The highest result returned was 0.219 yCi/g, more
than two orders of magnitude below the action 1imit of 41 4Ci/g. The upper
95% confidence level for each sample has been calculated and is presented in
Table 2. All of the adjusted results are far below the action Timit of 41
uCi/g stated in the SAP. The RPD for sample S95T003751 was 22.3%. However,
no rerun was deemed necessary, as the 95% confidence limit upper value for
this sample was 0.336 uCi/g, far below the action limit of 41 uCi/g.

The alpha results reported by the lab are calculated assuming a density of 1.5
g/cm® for solid samples. As tge bulk density results recorded for these
samples are all below 1.5 g/cm’, the alpha results reported remain
conservative per the calculation described in the SAP [1].

One of the two standards run with these samples exhibited a recovery slightly
outside the range specified in the SAP (110.2%). Since the result was so
close to being within range, and the sample results were far below the limit,
a rerun was deemed unnecessary. This result was well within the method
control limits of 72.3-125.9%. A1l quality control results are presented in
the summary tables.
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Table 2. Comparison of Total Alpha Results at a Confidence Level of 95%.
(A1l units in pCi/g).

Sample Sample | Duplicate | Mean Var(Mean) | Upper 95%
Description/ Result | Result Confidence
Sample Number Limit
AUG-047 UH 0.187 0.178 0.182 2.025E-05 | 0.211
5957003747
AUG-047 LH 0.175 0.219 0.197 4. .84E-04 0.336
5957003751
AUG-048 WS 0.183 0.170 0.176 4.23E-05 0.218
S95T003755
AUG-047, - - 0.183 5.12E-05 0.228
AUG-048 (weighted
combined mean) )

Notes: var(mean)} - variance of the mean; UH - upper hailf;

LH - Tower half; WS - whole segment;
weighted mean - average for each auger given equal weight
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29-feb- 1996 9:30:50 Page: 1
A-0002-1

Final Report for Auger Samples 95-AUG-047/048, Tank BX-112

BX-112

CORE NUMBER: 95-AUG-047, 95-AUG-048

SEGMENT #: 95-AUG-047

SEGMENT PORTION: U Upper Half of Segment

Action Limits

|Sampl e# R|A#|Analyte Unit Lower| Upper|Standard X% Blank Result] Dupiicate Average| RPD %1Spk Rec X| Det Limit|Count Err¥%
[S953T003745 Bulk Density of Sample g/mL None None n/e; nfa 1.350 n/a n/a n/a nfal 5.00e-01 n/a
S95T003746 1 % Water by TGA on Perkin Elmer|X None None 101.0 n/a 60.72 61.77 61.25 .71 n/a _n/a n/a
[S9STO03746 % Water by TGA on Perkin Elmer(% None None 100.5 n/a 55.59 62.30f  58.95] 11.4 n/a n/a n/a
S95T003746 DSC Exotherm on Perkin Elmer JJoules/g -1.0e+01] % : 99.95 nfal 0.00e+00] 0.00e+00] ©.00e+00] 0,00 n/a n/a n/a
S95T003746 DSC Exotherm Dry Calculated !Joules/g Dry]-1.0e+01 n/a n/al 0.00e+00 ). 00e+00] 0.00e+00] 0.00 n/a n/a n/a
S957003747 IF JAlpha of Digested Solid uCi/g -1.0e+(1 92.97] <4.33e-03] 1.87e-01 -78e-01] 1.82e-01] 4.93 njal 5.47e-03] 8.30e+00

Lower Malf of Se t: L Lower Halt of Segment

Action Limits

Sample# R |A#|Analyte Unit Lower Upper |Standard % Blank Result| Duplicate Average| RPD X|Spk Rec X| Det Limit{Count Err¥
[S95T003749 Bulk Density of Sample a/mi None None n/a n/a .310 n/a nfal  n/a nfa] 5.00e-01] n/a
S95T003750 % MWater by TGA on Perkin Elmer|X% None None 100.5 n/a 63,37 63.52 63.45] 0.24 n/a n/a nfa
[S95T003750 DSC Exotherm on Perkin Elmer {Joules/g -1. 0] [SiABUCE 99.96 n/al 0.00e+00] 0.00e+00] 0.00e+00] 0.00 n/a n/a nf/a
5957003750 DSC Exotherm Dry Calculated i{Jouiesfg Dryi-1.0e+01 (555 ; a nfal 0.00e+00] 0.00e+Q0| 0.00e+00] 0.00 nfa n/a nfa
3957003751 jF JAlpha of Digested Solid uCi/g -1.0e+0 58 110.2]| <3.12e-03] 1.75e-01] 2.19e-01] 1.97e-01] 22.3 98.471 3.80e-03| B8.51E+00

=> Limit violated
=>» Selected Limit

T “A3Y “/ST-dU-WM-QS~-JHM
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Page; ¢

A-0002-1
Final Report for Auger Samples 95-AUG-047/048, Tank BX-112
Bx-112

CORE NUMBER: 95-AUG-047, 95-AUG-048

SEGMENT #: 95-AUG-048

SEGMENT PORTION: W Whole Segment

Action Limits

Sampl e# R {A#jAnalyte Unit Lower Upper|Standard % Blank Result| Duplicate Average| RPD %|Spk Rec X| Det Limit|Count Err%
$95T063753 Buik Density of Sample /ml None None n/a n/a 1.310 n/a n/a n/a nfal 5.00e-01 ;;a
5957003754 % Mater by TGA using Mettler |% None None 100.5 n/a 65,42 65.50 65.46] 0.12 n/a n/a n/a
S95T003754 DSC Exotherm Dry Calculated {Joules/g Dryl-1.0e+01 i nfa n/al 0.00e+00t 0.00e+00] 0.0Ge+00{ 0.00 n/a njfa n/a
S95T003754 DSC Exotherm using Mettler Joules/g -1.0e+01]3 92.44 n/al 0.00e+00] 0.00e+00] 0.00e+00] §.00 n/a n/a n/a
5957003755 |F_|Alpha of Digested Solid uCi/g -1.0e+01 92.97] <4.24e-03] 1.83e-01] 1.70e-01] 1.76e-01] 7.37 n/a| _&4.9Be-03] 7.73E+00

=> Limit violated
z» Selected Limit

T°A3Y “LST-dQ-WM-QS-JHM
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1) Point of Origin (12} Destination (!3} S N‘m- I;):l.qn/uﬂ/PﬂlN (14] Date. 2o {15} Sendes Comments
SY - l/ ?__/ 2225 frzazrdi M v frifes
7} Reli. a (18)Received NP {19) Date/Th {20} Receiver Comments
2&( / / Am s / 4 % Lf e/,
m; A 41 :i’j‘/j()
H a.u YT 22) Rocoived By, (Sign dhd PRINT) 123) Date/Ti (24} Recoivec Comments
/4‘*4/ { %f’cw //Z/}/y/(_ RS AT Rs30 _
By (Sign and PRINT) (26) nccey.d' By {Sign end PRINT) (27) DstofTime | (28} Recoiver Comments
‘\-S:_.I intect Upon Release? (29) Seel Intact Upon Receipt? (30} Sesl Data Consistert with this Record?
\ Shi nt No. Cask Seal No. Sampie No.
o §1%:  [Ine e [no Yer:  [Ine Do Clne

.......

B AW . 326 WO3HP &)
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worklistrpt Version 2.1 05/15/95 WHC-SD-WM-DP- VW4 REV, / ‘Page: |

HASHEZ LABCORE Data Entry Template for Worklist# 3662
Analyst: . C Instrument: BAOOO Book # _NA~

Method: LO-160-103 Rev/Mod __ ﬂ - 2
Worklist Comment: BX-112 95-AUG-047 RISER 3 EXTRUSION

GROUP PROJECT S TYPE SAMPLE# RA --n--m- TEST------ MATRIX ACTUAL  FOUND DL UNIT
1 INSTCHKO1 EXTRUDOY SOLID a\O 19.99 N/A
2 INSTCHKO2 EXTRUDOA SOLID Z 20 W N/A
$5000202 BX-112 3 SAMPLE S95T003743 0 oLravoL SOLID N/A @) mL
95000202 BX-112 4 SAMPLE S95T003743 0 DLIGWTO1 SOLID N/A @)
95000202 BX-112 5 SAMPLE SY5T003743 0 EST.G/ML SOLID N/A O g/mL
95000202 BX-112 6 SAMPLE®  S95T003743 0 EXTRUDD1 SOLID N/A (%k ¢
95000202 BX-112 7 SAMPLE $957003743 0 L1 1GWTO1 SOLID N/A < g
95000202 BX-112 8 SAMPLE  SO5T003743 0 NOTEBOOK sOLID wa [V 4144
95000202 BX-112 9 SAMPLE S95T003743 0 SLDVOLO1 SOLID N/A A/A mL
95000202 BX-112 10 SAMPLE §95T003743 0 SLOWT-01 SOLID na MO g
95000202 BX-112 11 SAMPLE $957003743 0 APPEARO1 soLID N/A CW‘?‘@P
95000202 BX-112 12 SAMPLE S95T03743 0 ORGVOL 01 SoLID N/A ) mL

Final page for worklist # 3662

/-3)-75 (A A 1129 s

1gnature Date Analyst Signature Date

%K‘é‘y frm 25

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual ynits, DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliguot Code. 16



worklistrpt Version 2.1 05/15/95 WHC'SD‘WM'DPL_&__Z REV_/ Page: 1
11/20/95 14:54 '
LABCORE Data Entry Template for Worklist# 3663

Analyst: ’ ( Instrument: BAQOO Book # /V/F
Method: LO-160-103 Rev/Mod A -7
Worklist Comment: BX-112 95-AUG-048 RISER 2 EXTRUSION

GROUP PROJECT S TYPE SAMPLE# RA ------- TEST---~~- MATRIX ACTUAL FOUND DL UNIT

1 INSTCHKO? EXTRUDO1 SOLID &0 /22 2 N/A
2 INSTCHKOZ2 EXTRUDOY SOLID 56_0_ ??7- Z/

95000202 BX-112 3 SAMPLE 5951003744 0 pLIQVOLA SOLID NfA 6 mi

95000202 BX-112 4 SAMPLE S95TQ03744 O DLIGWTO1 SOLID N/A Q ' g

95000202 BX-112 5 SAMPLE SP5TOD3744 0 EST.G/ML SOLID N/A 9 a/mL
95000202 ax-112 6 SAMPLE S95T003744 0 EXTRUDC1 SOLID wa _ C OL\-F&;{R

95000202 BX-112 7 SAMPLE §95T003744 0 LLIGWTO1 SOLID N/A g

95000202 BX-112 8 SAMPLE S957003744 0 NOTEBOOK SOLID N/A ]\) -4l ’_-z g

95000202 BX-112 9 SAMPLE S95T003744 0 SLDVOLO! SOLID N/A NA' mL

95000202 BX-112 10 SAMPLE S95T003744 0 . SLOWT-01 SOLID N/A ﬂ’( } g

95000202 BX-112 11 SAMPLE $957003744 0 APPEARO1 SOLID NA € Wl _‘.ﬂi’

95000202 BX-112 12 SAMPLE §95T003744 0 ORGVOLD1 SOLID N/A 6 m

Final page for worklist # 3663
2145 A 112r s

Analyst Slgnature Date Analyst Signature Date
oz ‘QQ/// 2w —

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. 17
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SAMPLE PREPARATIONS
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worklistrpt Version 2.1 05/15/95 WHC-SD-WM-DEF- _{5_] REV. / Page: 1

HHEE® LABCORE Data Entry Template for Worklist# 3686

Analyst: M Instrument: FUSO1 45,1 43595 Book #
Method: LA-549-141 Rev/Mod _._i }*g )

Worklist Comment: BX-112 FUSIONO1 3746->3747,3750->3751. RCJ

GROUP PROJECT 5 TYPE SAMPLE# RA =------ TEST------ MATRIX ACTUAL  FOUND DL UNIT
1 BLNK-PREP FUSTONGA soLtd oSO ,a 50 WA gn
95000202 BX-112 2 SAMPLE S95TO03747 O F FUSIONO1 SOLID VA 2.3464 a/t
eS6\bgq > 2504
95000202 BX-112 3 SAMPLE S95TO03747 0 DOSE-02 SOLID N/A q D) mrad/hour

95000202 BX-112 4 DUP $95T003747 O F FUSTONO1 soLiD . Q449 2,406 WA et

95000202 BX-112 5 DuUp $95T003747 O DOSE-02 50L1D 4 N/A __ mrad/hour
95000202 BX-112 6 SAMPLE $95T003751 O F FUSTONO1 soLlp A 2.a515. a/L
S56A%g >  AS0L -
95000202 BX-112 7 SAMPLE 5957003751 0 DOSE-02 SOLID N/A 7 mrad/hour
95000202 BX-112 B DuP $957003751 O F FUSIONO1 SOLID e Bl _.353Y WA gL
.5881 9= .250K4 .
95000202 BX-112 9 DUP 5TO03751 O DOSE-02 SOLID e Z N/A mrad/hour

Final page for worklist # 3686

W\\\V\D\N\\ \!'7,1 ”qc) %% 225y

Analyst Signature | Date Analyst Signature Dat 4
/‘/PT joo%f ()or/)cg/e/j lfm’@,ﬂ 8%— M
itz e/7S

Data Entry Comments:

20 mg g \'\Ch

. N\ :
a0 \‘fLC; H‘L\C’j AL \Z'c‘[[wpge.‘i g QC

L AT ,fao\&A.b

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. 1 3



WHC-SD-WM-DP- /S 7 REV._/

worklistrpt Version 2.1 05/15/95 Page: |
11721795 15:22 .

LABCORE Data Entry Template for Worklist# 3693
Analyst: m Instrument: FUSOl <51/435S  Book #

Method: LA-549-141 Rev/Mod Q‘( |
Worklist Comment: BX-112 FUSIONQ1 3754->3755. RCJ}

GROUP  PROJECT $ TYPE SAMPLE# RA -----mm TEST-----= MATRIX ACTUAL  FOUND DL UNIT
1 BLNK-PREP FUSIONO1 SOLID &350 _«aS¢C) WA g
95000202 BX-112 2 SAMPLE S95T003755 0 F FUSTOND1 SOLID NA A 44T a/L
‘é167g > 2504 o
95000202 BX-112 3 SAMPLE S95T003755 0 DOSE-02 SOLID N/A / mrad/hour

95000202 8X-112 4 DUP S95T003755 0 F FUSIONO1 SOLID Q.qééf 2. 9089 w9
L6085 5 .as0L .
95000202 BX-112 5 DuP 957003755 0 DOSE-02 soLID ) N/A__ mrad/hour

693

Final page for worklist #
&\M\L\DJ{M [-2(-49 22 Sy
Analyst Signature | \ Date Date
HPT - Sestd Corbaley Ve el &y TV %ﬁ

Data Entry Comments:

W0l HOL
;_Qmﬁ ‘ HMQ 2 ) \“ ,Zarrxpl\eJ 4 CJ(J
2 19 schids /

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. < d
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WHC-SD-WM-DP-_/577 ,REV._/

11/29/95 08:49 Page: ]

¥ LABCORE Data Entry Template for Worklist# 3737

Analyst: SME  Instrument: ABOO S Book# /o852
Method: LA-508-101 Rev/Mod D-2 WHC-SD-WM-DP- /577, RV, /
Worklist Comment: Determine sample size using Ludlum. SLF |

S Type Sample# R A Test Matrix Groué# Project

1 STD @ALPHAO1 SOLID

2 BLNK-PREP @ALPHAO1l SOLID

3 BLNK/BKG @ALPHAOLl SOLID

4 SAMPLE $957T003747 O F @ALPHAO1l SOLID 95000202 BX-112

Analytes Requested: ALPHAOl , ALPHAOILE

5 DUP §95T003747 0 F QALPHAOl SOLID

Final page for worklist # 3737

; /
Al /) 2975 Cf Cpan alosthr
nal¥st Signature Date nalyst Signature te

Data Entry Comments.

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

s



worklistdata Version 0.0 05/16/95 Page:
11/30/95 11:33 WHC-SD-WM-DP- 15 12 ) REV.-___/__ ge

LABCORE Completed Worklist Report for Worklist# 3737

Analyst: smf Instrument: ABIS5 Book#

Method: Rev/Mod WHC-SD-WM-DP- /5 7/ REV,_/

Worklist Comment: Determine sample size using Ludlum. SLF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1 sTD 0 SALPHAG1 ALPHAG! SOLID  1.288-05  1.19€-5 92.970 % Recovery

1 sTD 0 ZALPHAO1 ALPHAOIE SOLID 1.00 4.62E+00 4.620 X Ct. Error

2. BLNK-PREP 0 SALPHAO1 ALPHAOT SOLID 1 <4.33E-3 uci/g

2 BLNK-PREP 0 FALPHARY ALPHADIE sOLID 1.00 4.93E+02 493.000 % Ct. Error

3. BLNK/BKG 0 @ALPHAUY ALPHAOL SOLID  1.008+00  1.32E+00 1.320 uCi/q

4 SAMPLE  S9STO03747 O F @ALPHAO1 ALPHAOT SOLID N/A 1.87E-01 5.470e-003 uCi/g

4 SAMPLE  SOSTOO374T O F @ALPHAOT ALPHAOTE SOLID N/A 8.30€+00 0.000 % Ct. Error

5 DUp $95T003747 O F @ALPHAO1 ALPHAO! SOLID 1.87€-1 1.786-1 4.930 RPD

S0UP T SOSTOOB74Z O F  @ALPHAO! ALPHAQIE SOLID 1.00  B.01E+00 8.010 % Ct. Error

Final page for worklist# 3737

Analyst Signature Date Analyst Signature Date
//20/25
Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

23



WORKBOOK PAGE: 5TDM

WHC-SD-wvivi-0F /S 7. eV,

AT LA- 508 -101 (D-2) STANDARD STANDARD | REPLICATE
[ ___’!JETECTOR NUMBER E 15
3 DISH SIZE {1,2,0r5) (MS)E: . - o0 2
i . ~[GROSS COUNTS GOk FE 1836
ICOUNT TIME in MINUTES el 30
BACKGROUND in cpm (BKG) w0l 0.43
SAMPLE SIZE in mL (ss)l 10.000
ZZIDILUTION FACTOR (OF) i i 1
STANDARD BOOK NUMBER {Std BN)}- 150852 ¢ 150B52
ZIEFFICIENCY FACTOR (EFF) 0.2380 0.2380
[Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 65.203 60,770
[Standard Value in pCifmL 1.28E-05
[Concentration in pCiiL = 1.23E-02
Replicate Concentration in pCi/l = 1.15E-02
IAVERAGE CONCENTRATION In pCilL = 1.1921E02

Rs (Sample Count Rate) =
ALPHA TOTAL uCifL =
ALPHA TOTAL uCifmL =
‘|Relative Counting Error =

(TC /CT)- BKG

Rs * 1000mU/L * DF / ( EFF * 88 * 2220000dpm/uCi )
ALPHA TOTAL pCi/L 7 1000mL/L
[ [(The Square Roatof TC + BKG *CT) / (TC-BKG*CT)[]1*1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

1,19E-05

DETECTION

ALPHA TOTAL CONCENTRATION in pCi/mL

11/29/95

RELATIVE COUNTING ERROR

4.6%

LEVEL

Analysis _5ate e
" 11/22/95 .
nalysis- lr'me
7 10:00 PM.
Sample POt
BXA12

Analyst:

X

A}

CJO

Date:

29-Nov-95

[Signature of Chemist,

SLF

Date:

/367,25

STANDARD.WB1 Rev. 1.0

1750810 1VOUTAT 3737 WB1

\ﬁommm

<3

11729/95




AHC-SD-WA- 0P

WORKBOOK PAGE: BLANK2

167 REV,_L

AT : LA-508 101 (D-2) SOLIDS BLNK-PREP | REPLICATE
g DETECTOR NUMBER CTABE 18
BLNK- PREP IDiSH sIZE {(1.2,0r5) ms)f 2 2
-IGROSS COUNTS - (GO A s
cng - 30 30
Bk 7 0a3 0.43
[ E 0.100] 0.100
(DR} Sy 1
DIGEST GRAMS of SOLIDS / L (DgiL) 2.2464 2.2464
(EFF) 0.2380 0.2380
Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.514 0.361
| 7 < 4.33E03]
eplicate Concentration in pCiIg < 3.04E-03
< 43304E03

Maximum Concentration in pCI{g_

JALPHA TOTAL pCilg =

IRelative Counting Error

= (TC ICT)-
Rs * 1000mL/L "DF / ( EFF * SS * Dg/L * 2220000dpm/uCi }

BKG

[ {(The Square Roct of TC + BKG * CT} / (TC - BKG * CT)I]* 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

i v RESULTS v
ALPHA TOTAL in uCilg < 4.33E-03 DETECTION
LEVEL
LESSE THAN Value was Determined from Rmax. :
5.47E-03
11/129/95 RELATIVE COUNTING ERROR 493.0% pCi/g
X112
Analyst: . /! CJO Date: 29-Nov-95
Signature of Chemist; ] ,H"' SLF Date: ///30/‘13’
LANKWB1 Rev. 1.0 508101ML

108101 QUTAT3I737. WE1

“o

1142995



WORKBOOK PAGE: SAM4

J1HC-SD-WM-DE. 45 77, REV._/

AT : LA-508-101 (D-2) SOLIDS SAMPLE | REPLICATE
DETECTOR NUMBER D BEEEED
DISH SIZE {1,2,0r %) (MS)]: L2 2
_ ~7)GROSS COUNTS (GO)} . 598} T U768
3737 ~ JCOUNT TIME in MINUTES €N~ 30 30
€777 |BACKGROUND in cpm Bra L a43 0.43
AT JSAMPLE SIZE in mL ss)f 7 0100 0.100
Jest.CodeZ - DILUTION FACTOR (DR ey 1
LPHAO1 DIGEST GRAMS of SOLIDS / L {DgiL) 2.2464 2.2464
-‘Matnx: =2 [EFFICIENCY FACTOR (EFF) 0.2380 0.2380
SOLID JLe, Rmax, ot Rs,(SAMPLE RATE) as APFROPRIATE 19.403 25.070
27 Batch Number
Blank Concentration in_LGI/g 1.63E-01
Repiicate Concentraticn in puCi/g 2.11E-01
Average Concentration in uCilg 1.8735E-01

LPHA TOTAL uCifg

Rs (Sample Count Rate} = (TC /CT)-BKG
= Rs *1000ml/L * DF / { EFF * S8 * Dg/L * 2220000dpm/uCi )

IDstection Levels and Less Than Vaiues are determined from Procedure LA-508-002.

v RESULTS v
4JALPHA TOTAL in uCi/g 1.87E-01 DETECTION
: LEVEL
Bate Complete 5.47E-03
“41/29/95 - JRELATIVE COUNTING ERROR 8.3% uCiig
_"10:005!:' .
sample Point.
BX-112
Analyst: N i CJO Date: 29-Nov-85
Signature of Chemist: ‘E/ = SLF Date:  ///30/ 95
SAMPLE WB1 Rev. 1.0 508101MIL
<o

11\5081010OUTAT 3737 WB1



WORKBOOK PAGE: DUPS

WHC-SD-WM-DE- /S 7 REV_ /

AT LA-508-101 (D-2) SOLIDS DUP REPLICATE
: IDETECTOR NUMBER R T
DISHSIZE  (1,2,0r5) ms)p . 2 2
GROSS COUNTS (GO - . - 63zl . 758
|COUNT TIME iIn MINUTES €N} .. - 30 30
- JBACKGROUND in cpm (BKG)f 043 0.43

JSAMPLE SIZE in mL ST 0100 0.100
st Code DILUTION FACTCR (DR & 1
LPHAO1 [DIGEST GRAMS of SOLIDS / L (DgiL) 2.4264 2.4264
Matrix %222 |EFFICIENCY FACTOR {EFF) 0.2380 0.2380
SOLID Le, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 20.803 24.737
Z Batch Number::
95004193 Blank Concentration in_yGilg 1.62E 01
Rerun# :JReplicate Concentration in uCifg 1.93E-01
verage Concentration in pCijlg 1.7761E-01

Rs {Sample Count Rate)
LPHA TOTAL uCifg

“IRelative Counting Error

- BKG
= Rs * 1000mLJ/L ~*DF / ( EFF * 85 " Dg/lL * 2220000dpm/uCi )

[{(The Square Roct of TC + BKG * CT) / (TC-BKG *CT)j]* 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Sne v RESULTS v
ALPHA TOTAL in uCi/g 1.78E-01 DETECTICN
) LEVEL
"~ Date Complete. .. 5.07E-03
11720195 - JRELATIVE COUNTING ERROR 8.0% yCilg
Analysis Date: .-
11122195
BX-112.
Analyst. . /N CJO Date: 29-Nov-95
Signature of Chemist Wishwe sV SLF pate. 1 1/30/1s
SAMPLE WB1 Rev. 1.0 508101ddr_
<7

INS08101OUTWAT 3737 WB1

11/29/95



T

’ A S WHC-SD-WMDP-£5 47, Rev, /

11/29/95 08:38 , Page:

ot LABCORE Data Entry Template for Worklist# 3872

!

: L= SLF
Analyst: AV L.  Instrument: ABOO /8 Book# oS ks

Method: LA-508-101 Rev/Mod [D-2 /50852

Worklist Comment: Determine sample size using Ludlum. SLF

S Type Samplef R A Test Matrix Groué# Project
1 sTD | @ALPHAQL SOLID

2 BLNK-~PREP @ALPHAQLl SOLID

3 BLNK/BKG @ALPHAOLl SOLID

4 SAMPLE $§95T003751 O F @ALPHAO1l SOLID 95000202 BX=-112

Analytes Requested: ALPHAOl , ALPHAOLE
5 DUP §95T003751 0 ¥ Q@ALPHAOl SOLID

6 SPK 595T003751 O F @ALPHAOl SOLID

Final page for worklist # 3872

Analyst*Signature Date . nalyst Sigrature ate

Data Entry Commenis.

Qpb OLCLE.]D'I?\.’Q[&‘ du e Yo low '_s.;__?,o/v_ “‘/IADLA

activlt, V&QL ﬁﬂﬁ VLYY, e

S == Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

<8



worklistdata Version 0.0 05/16/95 Page:
11/30/95 16:15 WHC-SD‘WM'DP"/é\_,Z_, REV, /
LABCORE Completed Worklist Report for Worklist# 3872

Analyst: akl Instrument: ABI18 Book#
Method: Rev/iMod _

Worklist Comment: Determine sample size using Ludlum. SLF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1§10 0 RALPHADY ALPRADY SOLID  1.2BE-05  1.41E-5 110.160 % Recovery
1 STD 1] SALPHADT ALPHADIE SOLID 1.00 & . 44E+0D 4.440 % Ct. Error
2 BLNK-PREP 0 BALPHAG! ALPHAGY SOLID 1 <3.12-3 Wi/g
2 BLNK-PREP 0 DALPHAO1 ALPHAO1E SOLID 1.00 1.65E+02 165.000 X Ct. Error
3 BLNK/BKG 0 BALPHAO1 ALPHAO1 SOLID  1.00E+00  2.31E+00 2.310 «Ci/g
4 SAMPLE  S95TO03751 O F SALPHAD? ALPHADT SOLID N/A 1.75E-01 3.800e-003 uCi/g
4 SAMPLE  S95T003751 O F @ALPHAD1 ALPRAGIE SOLID N/A 8.51E+00 0.000 % Ct. Error
5 ouP S95T003751 0 F QALPHAQ1 ALPHAQ1 SOLID 1.75€-1 2.19€-1 22.340 RPD
5 DUP SOSTO03751 O F RALPHAOT ALPHAOTE SOLID 1.00  7.48E+00 7.480 % Ct. Error
6 sPK SOSTO03751 O F  QALPHAOY ALPHAOT SOLID  3.926-02  3.86E-02 98.470 % Recovery
- -
Final page for worklist# 3872
Analyst Signature Date Analyst Signature Date
[2/ /75

Reviewer Sighature Date

Units shown for QC (BLK/BKG} may not reflect the actual units.

<9



WHC-SD-WM-DP- /5 7 ,REV 7

WORKBOOK PAGE: STD1

AT : LA-508-101 (D-2) STANDARD STANDARD { REPLICATE

: pe [DETECTOR NUMBER 18f 18
| STD |DISH SizE {1,2,0r5) MS)] - BN 2
2 /GROSS COUNTS (GC) ..o . - ta78} 1964
| 3872 ICOUNT TIME in MINUTES €nf 0 30
/ For B 1BACKGROUND in cpm (BKG)|. 913 0.13
| SAMPLE SIZE in mL {sS){ ._10. noo 10.000
st e (DF)]:: 1 1
(Std BN) 150352 150852
{EFFICIENCY FACTOR (EFF) o.zoss 0.2095
Le, Rmax, or Rs,{(SAMPLE RATE) as APPROPRIATE 65.803 65.337

Standard Value in pClimL 1.28E-05

Concentration in pCi/t. = 1.41E02

Plicate Concentration in yCl/L = 1.40E-02

VERAGE CONCENTRATION in pCi/L = 1.4098E-02

= (TC /CT) -
ALPHA TOTAL p(..lIL =

ALPHA TOTAL pCifmL =
Relative Counting Error

BKG

Rs * 1000mL/L * DF ¢ { EFF * $§ * 2220000dpm/uCi )
ALPHA TOTAL puCilL / 1000mLU/L
= [|{The Sguare Rootof TC + BKG * CT) / (TC-BKG*CT)!]*1.96* 100
Detection Levels and Less Than Values are detsrmined from Procedure LA-508-002,

ALPHA TOTAL CONCENTRATION in pCifmL 1.41E-05 DETECTION
LEVEL
_ B B 8.55E-08
RELATIVE COUNTING ERROR = 4.4% pCifmL
-- '11129195
nalysis’ Time.
ST 02:00 PM:
ample F'T ;
BX-142
lAnalyst: . iy CJO Date: 30-Nov-95
ISignature of Chemist: J&W SLF Date: I /Zc/5¢
STANDARD.WB1 Rev. 1.0 50811 L

I\508101\OUTAT3872. WB1 11/30/95




WORKBOOK PAGE: BLANK2

WHC-SD-WM-DP-_ /5 77, REV. |

AT LA- 508 101 (D-2) SOLIDS BLNK-PREP | REPLICATE
' T [DETECTOR NUMBER ELLE 18
IDISHSIZE ~— (1,2,0r 5 ) {MS)§ 2 2
IGROSS COUNTS (cef - 10]+ .8
_____ COUNT TIME In MINUTES _ €cnl.. 30 30
IBACKGROUND in cpm (BKG)f . . 013 0.13
ISAMPLE SIZE in mL {SS) . 0.100 0.100
|DILUTION FACTOR {OF)f N 1
IDIGEST GRAMS of SOLIDS / L {DglL) 2,2512 2.2512
[EFFICIENCY FACTOR (EFF) 0.2095 0.2095
ILc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.203 0.326
Blank Concenfration in_pCi/ig _ 1.94E-03)
{Replicate Concentration in uCiig < 3.12E-03
IMaximum Concentration in uCilg < 3.1174E-03

Rs (Sample Count Rate)
IALPHA TOTAL uCilg

. IRefative Counting Error

= (TC /CT)-BKG
= Rs * 1000mLJi_

*DF / (EFF *SS* Dg/L * 2220000dpm/uCi )

= [|{The Square Root of TC + BKG *CT)
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

/ (TC-BKG*CT)|1*1.96* 100

= v RESULTS v
IALPHA TOTAL in pCilg < J.12E-03 DETECTION
) T LEVEL
- LESS THAN Value was Determined from Rs. A
Dfate Cor;lpletef;:-.;‘_. 3.80E-03
1130185 - [RELATIVE COUNTING ERROR 164.9% JJCilg
nalysis Date
o 3129/95
n‘alysis:-?Fi'mé:;;L:;
-02:00 PM '
ample Pomt"':"-;fs_
“BX-112°
Analyst: . Ay CJO Date: 30-Nov-985
. f
Signature of Chemist: . ;f} '{%}J’ SLF Date: 1/ 30/95
BLANK.WB1 Rev. 1.0 508101ML T
31
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WORKBOOK PAGE: SAM4

WHC-SD-WM-DP- /577 ,REV./

AT : LA-508-101 {D-2) SOLIDS SAMPLE | REPLICATE
IDETECTOR NUMBER . 18 L
SAMPLE {DISH SIZE (1,2,0r5) MS) i G2 2
Vork List: - IGROSS COUNTS (GC) R - IRy ¥ |
COUNT TIME in MINUTES (CT) S 30 30
IBACKGROUND in cpm (BKG}} 043 0.13
SAMPLE SIZE in mL (58) R 0.100
DILUTION FACTOR (DR} e 1
DIGEST GRAMS of SOLIDS / L (Dg/L) 2.2512 2.2512
22 JEFFICIENCY FACTOR (EFF) 0.2095 0.2095
__Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 17.937 18.837
fank Goncentration in uCilg 1.71E-01)
Replicate Concentration in uCilg 1.78E-01
0 JAverage Concentration in yCilg 1.7466E 01
7o

Rs (Sample Count Rate} =

~FUSIOND1
e— LPHA TOTAL pCifg

anp

(TC ICT)-BKG .
= Rs* 1000mLA " DF [ { EFF " S8 * Dg/L * 2220000dpm/uCi )

v RESULTS v
ALPHA TOTAL in uCi/g 1.75E-01 DETECTION
LEVEL
~3.80E-03
RELATIVE COUNTING ERROR 8.5% uCi/g
\Analyst: N NI CJO Date: 30-Nov-95
Signature of Chemist; ,& 'sfjm SLF Date: {1 /230/95"
SAMPLE WB1 Rev. 1.0 50810{ML
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WORKBOQK PAGE: DUPS

WHC-SD-WM-DP-/577 ,REV, _/

AT : LA 508-101 (D-2) SOLIDS DUP REPLICATE

{DETECTOR NUMBER 4Bh 18
[DISH SiZE (1,2, 0r5) (MSF - 2 2
IGROSS COUNTS (Go)k - 746 699
[COUNT TIME in MINUTES ©nf 0. 30
IBACKGROUND in cpm (BKG)F: i .7 0.13 0.13
I[SAMPLE SIZE in mL (SS) 0100 0.100
DILUTION FACTOR. (DF) Lt 1
|DIGEST GRAMS of SOLIDS / L {PgiL) 2.3524 2.3524
[EFFICIENCY FACTOR (EFF) 0.2095 0.2095
Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 24.737 23.170
[Blank Concentration in HCIg 2.26E-01)
iReplicate Concentration In LCilg 2.12E-1

verage Concentration in uCiig 2.1894E-01

Rs (Sample Count Rate} = (TC /CT)-BKG
IALPHA TOTAL uCilg = Rs * 1000mL/L * DF / ( EFF * $S * Dg/L * 2220000dpm/uCi )
o nReIative Counting Error = [ [(The Square Root of TC + BKG * CT) / (TC -BKG * CT)|] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
vRESULTS v
IALPHA TOTAL in pCi/g 2.19E-01 DETECTION
LEVEL
3.64E-03
IRELATIVE COUNTING ERROR 7.5% uCirg
iAnalyst: A N cJo Date: 30-Nov-85
[Signature of Chemist: M SLF Date: (! /%0 /9;5"
SAMPLE.WB1 Rev. 1.0 S0§101ML
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WHC-SD-WM-DP- /57, REV, /_

WORKBOOK PAGE: SPIKES

AT LA-508 101 (D-2) SPIKED SAMPLE SPIKE REPLICATE
DETECTOR NUMBER R 18
DISH SIZE 1,2, 01 5 (Ms)f .2 2
TOTAL COUNTS (TC)- . 53723 ¢ 55150
COUNT TIME in MINUTES cnl 30 30
BACKGROUND in cpm (BKG){ 0.13 0.13
SAMPLE VOLUME in mL {Spiked Vial} (8s)f - 0.00 0.100
ASAMPLE DILUTION FACTOR  {Spiked Vial) (DF)| = 1 1
LPHAO1 “IDIGEST GRAMS of SOLIDS / L (DgiL) 2.2512 2.2512
“dSPIKE VOLUME in mL (Svol)§ 0,100 0.100
SPIKE DILUTION FACTOR (SDF)} -~ . 1 1
~ISPIKE BOOK NUMBER (Spk BN)§. = 119B43 . || 119843
SPIKE VALUE in pCi/mL {sval)l 3.9219-02] 3.9219E02
INSTRUMENT EFFICIENCY FACTOR (EFF) 0.2095 0.2095
SAMPLE + SPIKE 1 Cilg (S+5) 1.71E+01 1,76E+01
AVERAGE or MAXIMUM uCilg in SAMPLE | 1,7466E-01

Rs (Sample Count Rate) = BKG
. |SAMPLE + SPIKE uCirg =
© JQC ACTUAL = Sval
JQC FOUND = ({(5+S \:Ci/g - SAMPLE pCifg} *

. |PERCENT SPIKE RECOVERY =

(TC /CT) -

Rs * 1000mLL * DF / { EFF * §S * DgiL *2220000dpm/uCi )

((SDF/(SVal*1000)){DF/SS/DgiL))))
(QC FOUND / QC ACTUAL ) *100

Al

lQC ACTUAL = 3.92E-02

.lQC FOUND = 3.86E-02

J|AVG. PERCENT SPIKE RECOVERY = 9B8.5%
Analyst: LA CJO Date: 30-Nov-95
Signature of Chemist: \45 ' E‘?Lu SLF Date: 1//30/%
SPIKE.WB1 Rev. 1.0 5'080101ML
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11/29/95 08:39 Page:

¥ LABCORE Data Entry Template for Worklist# 3873
Analyst: SmE  Instrument: ABOO 15~ Book# 5o B52
Method: LA-508-101 Rev/Mod _ D-2 WHC-SD-WM-0F- /577 REV, _/

Worklist Comment: Determine sample size using Ludlum. SLF

8 Type Sample# R A Test Matrix Group# Project
1 STD @ALPHAQLl SOLID

2 BLNK-PREP @ALPHAO1l SOLID

3 BLNK/BKG @ALPHAO1l SOLID

4 SAMPLE §95T003755 0 F @ALPHAO1 SOLID 95000202 BX-112

Analytes Requested: ALPHAOLl , ALPHAOILE

5 pup §95T003755 0 F Q@ALPHAO1l SOLID

Final page for worklist # 3873

é’;ﬁm (2895 ﬁ%ﬂl_@f_
Analyst Signature Date nalyst Signatare Date

Duata Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

45



worklistdata Version 0.0 05/16/95 Page:
11/30/95 11:32

LABCORE Completed Worklist Report for Worklist# 3873

Analyst: smf Instrument: ABILS Book#
Method: Rev/Mod __ WHC-SD-WM-DP-_fC77, REV. _[

Worklist Comment: Determine sample size using Ludlum. SLF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 S0 0 BALPHAO! ALPHAOT SOLID  1.2BE-05  1.19-5 92.970 X Recovery
1510 0 BALPHAOT ALPHAGIE SOLID 1.00  4.62€+00 4.620 % Ct. Error
2 BLNK-PREP 0 SALPHAD! ALPHAO! SOLID 1 <4.24E-3 uCi/g
2 BLNK-PREP o] TALPHAD1 ALPHAOTE SOLID 1.00 4 ,93E+02 493,000 % Ct. Error
3 BLNK/BKG ¢} WALPHAOT ALPHAQ1 SOLID 1. DOE+0Q 1.36E+00 1.380 uCi/g
4 SAMPLE  S9STO03755 O §f QALPHAD1 ALPHAO1 SOLID N/A 1.83E-01 4.980e-003 uCi/g
4 SAMPLE  SOSTO03755 O F @ALPHAO1 ALPHAOIE SOLID N/A 7.73E400 0.000 % Ct. Error
5 DUP $9ST003755 O F @ALPHAOT ALPHAOY SOLID 1.836-1 1.706-1 7.370 RPD
5 puP $9STO03755 O F AALPHAD! ALPHAOIE SOLID 1.00  7.92E+00 7.920 % Ct. Erfor
- L4
Final page for worklist# 3873
Analyst Signature Date Analyst Signature Date
|
|
k , [| /30/ 95
Reviewer Sighature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.



WORKBOOK PAGE: STD1

WHC-SD-WM-DP- /5 7 REV,_/

AT : LA-508-101 (D-2) STANDARD STANDARD | REPLICATE
[DETECTOR NUMBER o T R
[DiSH sIZE (1,2,0r5) Msy: -, 2 2

- IGROSS COUNTS GO - - 1969F- . .. 1836
ICOUNT TIME in MINUTES €cni 30 30
ACKGROUND in cpm (BKG)f = :-;' 0.43 0.43
SAMPLE SIZE in mL (§S)| .~ 10.000 10.000
DILUTION FACTOR (DR} _ _1 1
TANDARD BOOK NUMBER (Std BN)| 150852 150852
(EFF) 0.2380 0.2380
65.203 60.770
Etandard Value in pCimL 1.28E-05
[Concentration in pCifL = 1.23E-02
IReplicate Concentration in pCi/L = 1.15E-02
= 1.1921E-02

FVERAGE CONCENTRATION in pCill

Rs {Sample Count Rate} =

IALPHA TOTAL pCiiL =
ILPHA TOTAL pCv¥mi =
Relative Counting Error =

(TC 1 CT)-
Rs * 1000mL/L * DF / ( EFF * S§ " 222000Cdpm/pCi )
ALPHA TOTAL uCiL 7 1000mL/L

[ [{The Square Root of TC + BKG * CT) /

Detection Levels and Less Than Values are determined from Procedure LA-508-002

BKG

(TC-BKG *CT)[]* 1.96 * 100

IALPHA TOTAL CONCENTRATION in pCi/mL 1.19E-05 DETECTION
LEVEL
“Date Complete “1.23E-07
11/29/95". RELATIVE COUNTING ERROR = 4.6% HCifimbL

Analysis Date ~ -

- 11122/95:

Analysis—’ﬁme:

10:00 PM "

Analyst L Al 4 CJO Date: 29-Nov-95
Signature of Chemist: T W SLF Date: JI /20 /9%
STANDARD.WE1 Rev. 1.0 508101ML

1AS08101WOUTATIETI WB1

c‘\
-~

11/29/85



wHC-SD-WM-DP-_{ S [, REV. {

WORKBOOQK PAGE. BLANK2

AT: LA 508-101 (D-2) SOLIDS BLNK-PREP | REPLICATE
DETECTOR NUMBER 15 15
BLNK- PREP _IDISHSIZE —_(1.2.0r5) (MS) 2 2
ROSS COUNTS (GC) 20 15
OUNT TIME in MINUTES (CT) 30 30
{BKG) 0.43 0.43
(SS) 0.100 0.100
(DF) 1 1
{DgiL) 2.4668 2.4668
(EFF) 0.2380 0.2380
0.552 0.361
< 4.24E-03)
< 2.77E-03
< 4.2363E-03]

IRs {Sample Count Rate)
AL PHA TOTAL pCifg

(TC /CT)-BKG

Relative Counting Error

= Rs * 1000mUL * DF / ( EFF * $$ * DgiL * 2220000dpm/uCi )

= [|(The Square Rootof TC + BKG*CT) / (TC-BKG *CT)| ] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v L
LPHA TOTAL in pCiig < 4.24E-03 DETECTION
LEVEL
ESS THAN Value was Determined from Rmax. s
4.98E-03
RELATIVE CCUNTING ERROR 493.0% uCilg
TBXA12
Analyst: ” i CJO Date: 29-Nov-85
Signature of Chemist: s SLF Date: |{/38/9¢
ev. QTML
33
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#4490 SD-WM-DP-/S 7 REV, /

WORKBOOK PAGE: SAM4

AT : LA-508-101 (D-2) SOLIDS SAMPLE | REPLICATE

Typ |IDETECTOR NUMBER Ciar o qER TR S
SAMPLE JoisH sIZE {1,2,0r5) {MS)} - g 2
ork List GROSS COUNTS (GO . L FTsh s ey 681
COUNT TIME in MINUTES €N -30 30
BACKGROUND in cpm (BKG)}. - 043 0.43
SAMPLE SIZE in mL {(8S)}}: 0,100 0.100
DILUTION FACTOR (DR E ST 1
DIGEST GRAMS of SOLIDS / L (Dg/L) 2.4668 2.4668
trixiizi27 JEFFICIENCY FACTOR {EFF) 0.2380 0.2380
Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 25,337 22.270

Blank Concentration In_pCilg 1.94E 01

“+7-"|Replicate Concentration in pCilg 1.71E-01

Average Concentration in yClig 1.8263E-01

Rs {Sampie Count Rate} = BKG

IALPHA TOTAL LCilg

(TC 1CT)-

-|Relative Counting Error =

= Rs * 1000mLA *DF / ( EFF * S * Dg/l. ~ 2220000dpm/uCi )

[|{The Square Reot of TC + BKG " CT) / (TC -BKG *CT)|]* t.96 * 100
Detectbon Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
ALPHA TOTAL in uCilg 1.83E-01 DETECTION
LEVEL
Date Compiete 4.98E-03
L E .11!29!95 . .IIRELATIVE COUNTING ERROR 7.7% nCi/g
Analysis Date" -
1122198
Analysis Time
10:00 PM:
Sample Point
. BX-112:
lAnalyst: i CJO Date: 29-Nov-35

Signature of Chemist:

=

SLF

Date:

SAMPLE WB1 Rev. 1.0

1\S08101OUTATIB73. WB1

= 508401 ML

3

11/29/95



WORKBOOK PAGE: DUPS

2D WM-DP-/G 77 REV.

AT : LA-508-101 (D-2) SOLIDS DUP REPLICATE

T DETECTOR NUMBER A8 15
|DISH sIZE (1,2,0r5) wms)f C 2 2
:.IGROSS COUNTS [{39) § I e
|JcoUNT TIME in MINUTES €nf. . 30 30
g BACKGROUND in cpm {BKG) L 0.43 0.43
AT JSAMPLE SIZE in mL (ss)f 77 0,100 0.100
.estg,aa_dg DILUTION FACTOR (DFY} iy 1
DALPHAO1 |DIGEST GRAMS of SOLIDS 7 L (DgiL) 2.4084 2.4084
ZJEFFICIENCY FACTOR (EFF) 0.2380 0.2380
JLc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 22,070 21,237

Blank Concentration In piirg 1.73E-01]

72 IReplicate Concentration in uCi/g 1.67E-01

1.7016E-01

-Sample Prep.
FUSIOND1

‘Sample #.
S95T003755

Rs (Sample Count Rate) =
= Rs " 1000mUL * DF [ ( EFF * SS * Dg/L * 2220000dpm/uCi )

Average Concentration in uCi/g

(TC /CT)-BKG
ALPHA TOTAL uCilg

-Instrument ¢

e

- JRelative Counting Error =

[ |(The Square Root of TC + BKG " CT) / (TC-BKG"CT)|]1*1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
- JALPHA TOTAL in uCi/g 1.70E-01 DETECTION
LEVEL
5.10E-03
11i29!9£. RELATIVE COUNTING ERROR 7.9% yCi/g
Analysis Date .
11122195
Analysis Time "
10:00 PM
Sample Point
BX:112
Analyst: A NI cJO Date: 29-Nov-985
|Signature of Chemist. == SLF Date: J/ /2o /7;’
SAMPLE WB1 Rev. 1.0 5¢8101ML
49
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Westinghouse
Hanford Company

P.0.Box 1970 Richland, WA 99352 PART II

WHC-SD-WM-DP-_/5 //REV._/

WHC-SD-WM-DP-157, REV. O

ANALYTICAL SERVICES

45-DAY SAFETY SCREENING RESULTS FOR TANK 241-BX-112,
AUGER SAMPLES 95-AUG-047 AND 95-AUG 048

DATE PRINTED: NOVEMBER 30, 1985

41
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WHC-SD-WM-DP- /<7 \REV.__/
WHC-SD-WH-DP-157, Rev. O

45-DAY SAFETY SCREENING REPORT FOR TANK 241-BX-112,
AUGER SAMPLES 95-AUG-047 AND 95-AUG-048

ANALYTICAL SUMMARY

Two auger samples were taken from tank 241-BX-112 (BX-112). The samples were
received at the 222-S Laboratories and underwent safety screening analyses,
consisting of differential scanning calorimetry (DSC}, thermogravimetric
analysis (TGA), bulk density, and determination of total alpha activity. As
appropriate, the results were compared to the safety screening limits at a
confidence level of 95%. ATl analytical results were within the action limits
stated in the SAP.

Based on the results of vapor monitoring prior to sampling, the BX-112 vapor
space is far below the lower explosive limit {LEL). WNone of the data indicate
that the tank is "unsafe" when compared to the criteria (energetics,
criticality, and flammability) in the Safety Screening Data Quality Objective
{Dukelow, et al., 1995). However, the tank cannot be declared "safe," as two
full length profiles were not obtained by auger sampling. Core sampling will
be necessary to fully satisfy the DQO.

Any additional analyses on the BX-112 auger samples will be included in a
revision te this report.

SCOPE

This document serves as the 45-day report deliverable for the tank BX-112
auger samples collected on November 16 and 17, 1995 (samples §5-AUG-047 and
95-AUG-048). The 222-5 Laboratories received, extruded, and analyzed each
sample in accordance with the SAP [1]. Inciuded in this report are the
primary safety screening results obtained from the analyses, and copies of all
DSC and TGA raw data scans as requested in the SAP. The results of tank dome
space flammability screening are also included.

No additional testing to support safety screening analyses for these auger
samples is required. Any additional analyses conducted by the 222-S
Laboratories on these auger samples will be included in a revision to this
report.

TANK DOME SPACE FLAMMABILITY SCREENING

Prior to auger sampling, the vapor space of tank BX-112 was screened for
flammability issues. The results of combustible gas monitoring inside riser 3
of tank BX-112 are presented in Table 1. This measurement is conducted in the
field and recorded in the work package (work package for BX-112 auger sampling
is #£S-95-00217). The results indicated that the tank vapor space was at 0%
of the LEL, far below the action limit of 10% stated in the DQO [2].
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WHC-SD-WM-DP- /5 7 REV_/
WHC-SD-WM-DP-157, Rev. 0

Table 1. Characteristics of BX-112 Vapor Space as Determined by Combustible
Gas Monitoring.

Measurement Result
Lower Explosive Limit (LEL) 0%
Oxygen {0,) 20.9%
Total Organic Carbon (T0C) 11.3 ppm
Ammonia (NH.) 125 ppm

SAMPLE RECEIPT, EXTRUSION, AND SUBSAMPLING

95-AUG-047

Auger sample 95-AUG-047 was collected from riser 3 of tank BX-112 on November
16, 1985. and extruded on Nevember 21, 1995. This was a 50 c¢m (20 inch) auger
sampler, with 39 flutes (this was the first time that this auger was used. It
has twice as many flutes as the typical auger). The sample appeared fairly
homogeneous. The waste was a very wet, light-brown sludge, which tended to
drip from the auger onto the extrusion tray. Flutes 1-8 at the top of the
auger were bare. The material on flutes 9-16 appeared slightly less wet than
the Tower portion of the sample. The material on flutes 9-16, totaling 45.8
grams, was segregated as the upper half-segment solids. Flutes 17-39
contained lumpy sludge (lumps disappeared upon subsampling). A total of 165.2
grams was subsampled as the lower half-segment solids. The half segment
subsamples were homogenized and subsampled for further laboratory analyses,
bulk density determination, and archiving.

95-AUG-048

Auger sample 95-AUG-045 was collected from riser 2 of Tank BX-112 on November
17, 1995, and extruded on November 21. This was a 50 ¢m (20 inch) auger
sampler, with 19 flutes. The sample appeared to be a homogeneous, medium-
brown, very wet sludge. Flutes 1-6 were bare. The sample was recovered on
flutes 7-19, and mostly dripped off of the auger onto the extrusion tray. Due
to the apparent length of the sample recovered [30 cm (12 inches}], the
moderate-to-Tow recovery (81.3 g), and the apparent homogeneity, the sampie
was not subsampled into half segments, but homogenized and subsampled at the
whole-segment level. Portions were then subsampled for bulk density
determination and further laboratory analyses and archiving.



WHC-SD-WM-DP-_/5 7 REV. /
WHC-SD-WM-DP-157, Rev. O

ANALYTICAL RESULTS

BULK DENSITY

Three subsamples were submitted for bulk density determination by
centrifugation in a tared, graduated, vial per procedure LA-160-103, Rev. A-7.
The results ranged from 1.31 to 1.35 g/cm”. These results are presented in
thedsummary tables. In order to conserve sample, duplicate analyses were not
conducted.

THERMOGRAVIMETRIC ANALYSIS (TGA)

Three samples were submitted for moisture content determination by TGA per
procedures LA-560-112, Rev. B-2, or LA-514-114, Rev. C-1 (a different
procedure is used for each instrument). The samples were analyzed in
duplicate. The results are presented in the summary tables, and the raw data
scans are attached. All results were between 55.59 and 65.50 percent
moisture. The relative percent difference (RPD) between sample and duplicate
results for sample S95T003746 was 11.4%, which slightly exceeded the c¢criterion
of less than 10% given in the SAP. Inspection of the raw data {attached)
indicates that the sample and duplicate scans are similar in shape, except
that the weight loss for the sample result appears to begin at approximately
100 °C, instead of at ambient temperature. The chemist attributed this to
static charge holding the sample tray to the side of the furnace {3]. Once
the static charge was overcome, the weight loss scan appears very similar in
shape to to the scan of the duplicate sample (although the endpoint differs by
almost 7 weight percent). The sample was rerun in duplicate. The RPD for the
rerun was 1.71%. Both the original results and the results of the rerun are
included in the summary tables. The results of the rerun are noted by a "1™
next to the sample number.

DIFFERENTIAL SCANNING CALORIMETRY (DSC)

Three samples were submitted for determination of energetics by DSC-per
procedure LA-514-113, Rev. C-1 or procedure LA-514-114, Rev. C-1. The samples
were analyzed in duplicate. The results are presented in the summary tables,
and the raw data scans are attached. HNone of the samples exhibited exotherms.
Since none of the samples exhibited any exotherms, the statistical calculation
of an upper 95% confidence level for each sample is unnecessary.

ALPHA TOTAL

Three solids samples were submitted for total alpha analysis per procedure LA-
508-101, Rev. D-2. The samples were fused per procedure LA-549-141, Rev. D-0
prior to analysis. Two fusions were prepared per sample (for duplicate
results). Each fused dilution was analyzed twice; the results were averaged
and reported as one value. The highest result returned was 0.219 uCi/g, more
than two orders of magnitude below the action limit of 41 uCi/g. The upper
95% confidence level for each sample has been calculated and is presented in
Table 2. A1l of the adjusted results are far below the action 1imit of 41
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WHC-SD-WM-D¥P- éﬁ 7 ,REV._{.
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The RPD for sample S95T003751 was 22.3%.

no rerun was deemed necessary, as the 95% confidence limit upper value for
this sample was 0.336 uCi/g, far below the action limit of 41 uCi/g.

The alpha results reported by the lab are calculated assuming a density of 1.5

g/cm® for solid samples. As the bulk density results recorded for these

samples are all below 1.5 g/cm>, the alpha results reported remain
conservative per the caiculation described in the SAP [1].

One of the two standards run with these samples exhibited a recovery sltightly

outside the range specified in the SAP (110.2%).

close to being within range, and the sample results were far below the limit,
This result was well within the method

a rerun was deemed unnecessary.
A1l quality control results are presented in

control limits of 72.3-125.9%.

the summary tables.

Since the result was so

However,

Table 2. Comparison of Total Alpha Results at a Confidence Level of 95%.
Sample Sample | Duplicate | Mean Var(Mean) | Upper 95%
Description/ Result | Result Confidence
Sample Number Limit
AUG-047 UH 0.187 0.178 0.182 2.025€-05 | 0.211
S85T003747
AUG-047 LH 0.175 | 0.218 0.197 4.84E-04 0.336
$857003751
AUG-048 WS 0.183 0.170 0.176 4.23E-05 0.218
S95T003755 _ _ L __
AUG-047, - - 0.183 5.12E-05 0.228
AUG-048 (weighted
combined mean)

1

Notes: var{mean) - variance of the mean; UH - upper half;
LH - Tower half; WS - whole segment; )
weighted mean - average for each auger given equal weight

REFERENCES

[1] J. M. Conner, Tank 241-BX-112 Auger Sampling and Analysis Plan, WHC-SD-
WM-TSAP-051, Rev. DA, Westinghouse Hanford Company, Richland,
Washington, November 15, 1995.

(2] G. T. Dukelow, et al., Tank Safety Screening Data Quality Objective,
WHC-SD-WM-SP-004, Rev. 2, Westinghouse Hanford Company, Richland,
Washington, August 31, 1995.

[3] Personal Communication with B. D. Valenzuela, December 1, 1995.
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06-dec-1995 11:25:56

A-0002-1

CORE NUMBER:

95-AUG-047, 95-AUG-048

SEGMENT #: 93-AUG-047

SEGMENT PORT

ON: U Upper Half of Segment

45-Day Report

for Auger Samples 95-AUG-047, 95-AUG-048

BX-112

Page: 1

N
@&

=> Limit violated
=> Selected Limit

0 'A3d '/S1-dA-W

Action Limits
Sample# R|A#|Analyte Unit Lower Upper|Standard % Blank Result] Duplicate Averagei{ RPD %iSpk Rec ¥l Det LimitiCount Err¥%
SPSTO03745 Bulk Density of Sample g/ml None Nane n/a n/a 1.350 nfa n/a n/a n/al 5.00e-01 n/a
S95T003746 1 % Water by TGA on Perkin Elmer{% None Mone 101.0 nfa 60.72 61.77 61.25] 1.1 n/a n/a n/a
5951003746 % Water by TGA on Perkin Elmer|% None None 100.5 n/a 55.59 62.30 58.95]1 11.4 n/a n/a n/a
5957003746 DSC Exotherm on Perkin Elmer JJdoules/g -1.0e+01 5 9%.97 n/a 0. 00c*+O0 0.00c+00( 0.00e+00| 0.00 n/a nfa n/a
$95T7003746 DSC Exotherm Dry Calculated [Joules/g Dry)-1.0c+01 n/n n/a] 0.006+00] " 0.00c+0G] 0.00e+00| 0.00 nfa n/a n/a
S95T003747 F_{Alpha of Digested Solid uCifg -1.0e+01 92.97] <4.33e0-03 1.87¢+01 71, 7Be-01 1.82¢-01 4.93 ha 5.47e-03 8.30E+00
L Lower Hatf of Segment: L Lower Half of Segment

Action Limits . : .
Sampl o R1A#jAnalyte Unit Lower Upper [Standard % “Blank | L liDuplicaie Average! RPD %|Spk Rec X%| Det Limit|Count Err%
SP3T00374% Buik Density of Sample g/mL None Honn nfajl . siopfal e U310 00 n/a n/a nfa nfal 5.00e-01 n/a
5957003750 % Water by TGA on Perkin Elmer|% None None 005 ] nga 63,37 63.52 63.45] 0,24 n/a n/a n/a
£957003750 DSC Exotherm on Perkin Elmer  lJoules/g -1.0e+01 48050 e T n/at 0.00e+00] 0.00c+00) 0.00e+00] 0.00 n/a n/a n/n
S951003750 DSC Exotherm Dry Calculated |Joules/q Dry[-1.0e+01 A CER nfaggiet nfali-0.000+00] 0.000+0G] 0.00e+00f 0.G0 nta n/a n/a
5951003751 F_|Alpha of Digested Solid uCifg =1.0c+01 i) 110224 3, 12e-03 ] 7 1.7%¢-01 2.1%e-01 1.97e-01 22.3 98.47]| 3.80e-03 B8.51E+00

£S5/ -80-WM-0S-OHM

/ A3y




06-dec-1995 11:26:07
A-0002-1

:;; E == ;; Page: 2

45-Day Report for Auger Samples 95-AUG-047, 95-AUG-043

Bx-112

CORE NUMBER: 95-AUG-047, 95-AUG-048
SEGMENT #: 95-AUG-048

t
SEGMENT PORTION: W Whole Segment

Action Limits
Samplef RlA#]Analyte Unit Lower Upper |Standard % Blank Resulti Duplicate Average| RPD %|Spk Rec %| Det Limit|[Count Err%
S95T003753 Bulk Density of Sample g/ml, None None nfa n/a 1.310 n/a n/a n/a n/al 5.00e-01 nfa
SO5T003/54 % Water by TGA using Mettler |% None None 100.5 n/a 65.42 65.50 65.461 0.12 n/a n/a n/a
S95T003754 DSC Exotherm Dry Calculated J|Joules/g Dry]-%.0e+01 ¥ n/a n/a . 00e+00 0.00c+00] 0.00e+00 0.00 nfa n/a n/a
SOSTOD3754 DSC Exotherm using Mettler Joules/g =1.0c+01 92 44 n/a 0.00c+00}: 0,.00c+00f 0.00e+00[  G.00 n/a n/a n/a
SP5TO03755 F 1Alpha of Digested Solid ucCi/g -1.0e+01 92.971 <4.24e-03 1.83a:0T]"7 1. 70c-01 1. 760-01 7.37 n/a 4.98e-03 7.73E+00

=» Limit vioiated
=> Selected Limit

U-f
<

7 A3Y "Z 57 -d0-WM-0S-OHM

0°A3d LS 1-dG-WM-0S-OHM



WHC-SD-WM-DP- /<7 REV_/

WHC-SD-WM-DP-157, REV. O

INORGANIC ANALYSES
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worklistrpt Version 2.1 05/]5/95 WHC- SD-WM- DP-1 Page: 1

11/22/95 11:23 REV.

LABCORE Data Entry Template Tor’ Worklist# 3729
Analyst: NI E Instrument: DSCOl S0/ Book # _ a4/
Method: LA-514-113 ReviMod _ (- WHC-SD-WM-DP- /57 Rey. /

Worklist Comment: BX-112 DSC Please run under N2. PRIORITY.

GROUP PROJECT S TYPE SAMPLE# RA--=-=e- TEST=-===~-~ MATRIX ACTUAL FOUND DL UNIT
1 sTD 9sC-01 souio 284S 0.3 N/A __ Joules/g
95000202 BX-112 2 SAMPLE §957003754 0O psc-01 soLiD N/A o Joules/g
95000202 BX-112 3 oup S$95TO03754 0 Dsc-01 SOLID O I8 N/A Joules/g
- L4
Fmal page for worklist # 3729

Amna yst 1gn ur ; Dat Analyst Signature / Date

ibed by B U@.—/ﬁ\_ﬂ,@ﬂﬁa/
Yeriked. b @S’j&

——

Data Entry Comments:

up,é( /_M 0,?uﬁ‘zéz_4’7 Zp 7/2_4 2pU /54\"-«2/1/& /LWZ /4{,2/ 4 / L2zl Af’ Y7 4 ] %\o&
(m,ﬂ,u LZ 380/ N Sewwedia duo. G
77 7 77

Units shown for QC (SPK & STD} may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. _
52



£Ss

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES S3 T0 S5~

t

DSC STD 12N14A ' ' File: 00015.001 DSC METTLER 21-Nov-95G

8.020 mg ‘ Hate: 10.0 'C/min Idant: 0.0 222-5 Laboratory

exo>

| - gl
‘ =
T
o
&
é Integration =
Delta H 211 mJ z
o 26.3 J/g T
T Peak  157.7°C FR
~15.5 mW ™
o)
| 3
I~

T T I B 1] L H l { T
120. 140,

ibo%ﬂ% /- %/ %'

0 'A3Y '£S1-dQ-WM-0S-OHM



EIO-mD-s\i-_u_u;mN REV. 0

21-Nov-45

DSC METTLER
222-8 Laboratory

File: 00022.004

385T003754 N2
29.920 mg

0.6

ITdant:

Hate: 10,0 “C/min

ntegration

WHGC-S0-WM-DP- /57 REV._ /

(o) ]
~ =z
20 &8
*
m i
Mo«
T |
J
X
o
'
(a
o
P I
g M
0 w
oo
O @O M~
D3
<0 @
o I
L.
o T
o8 Qe
I -
Cc o
-

107.3°C

Peak

~91.4 mW

400.

300.

200.

100.

54




WHC-SD-WM-DP-157, REV. 0

21~Nov-85

0SC METTLER
d22-5 Laboratory

File: 00024.001

Ident: 0.0

S95T003754 DUP N2

<7.237 mg

*C/min

10.0

Hate:

o
2N =
£ 70 E
Mo
co -+ -
O« M «— -«
i n |
- o
o I
(%
h @
D '
S | s
~-— Q 13]
\ O o

Integration

-

|
+

Delta H31580 mJ

1158 .4 J/g

C
-91.8 mW

105.

Heak

WHC-SD-WM-DP-/& 7 | REV_/

|
400,

!
100.




worklistrpt Version 2.1 05/15/95 WHC-SD- WM-DP.- Page: 1

: 157,
HEESSILIE  y ABCORE Data Entry Template’ for Worklist# 3735

Analyst: SE Instrument: DSCO1 _Df7Q7  Book # _so4)4.4

Method: LA-514-114 ReviMod _C-[
~ WHC-SD-WM-DP- /5 7 REV._/

Worklist Commment: PE BX112 DSC

GROUP  PROJECT S TYPE SAMPLE# RA -=-mmee TEST-=---- MATRIX ACTUAL  FOUND DL UNIT

151D DSc-03 sotlp X AL 28 4Y  wa Joulessg
95000202 BX-112 2 SEMPLE  S95T003746 O 0SC-03 soLID N/A O Joules/g
95000202 BX-112 3 pup $95T003746 0 Dsc-03 SOLID D /) N/A Joules/g
95000202 B8X-112 4 SAMPLE  $95T003750 @ DsC-03 SOLID N/A o  Joules/g
95000202 8X-112 5 puP $95T003750 0 psc-03 SOLID %) & _N/A Joules/g

Final page for worklist # 3735
7 y

Qy mjoj/o-mim r;/%/u-mjjzf“—‘ f%’ /Zr—

Analyst Signat %

\enr fied v?r S langinao
Vali m\m

ifz3(95

Analyst S_"'ignature Date

S~

5T co3344 prcdttM an gndotherm of tig 4oc with & ddta 4 of /444,;){/5
r-'/Z?/‘y‘S

pera triy oS S95T003950 recluce d_an gndotherm ot HEI— [13.€°C

With o dedta B of ;’533‘5%1

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detecrion Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. 56



Curve 1 DSC
File info: IND112404 Tue Nov 21 07:55: 04 1995
Sample Weight: 6.860

12N414A Indium at 10C/min
SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES =~/ T0 &/

26.04 x4 157
21,04 X2 162.
Peak 159
22.09  areas 195
0.0 4H 28
Height 20.
= 18.04  onget 158
«  16.0
L3
[ |
W 14,0
41
>
T 42.0
-t
10.0 -
8.0 -
2.0 A
.
150.0 164.0
N2, EXOTHERM DOWN
TEMP4: i0,0 C TINEA: 0.0 min RATEL:
TEMPE: 170.0 ¢

mg

.B66 *C

966 °*C

.543 *C
075 mJ
.437 J/g

150 mM

.006 *C

I

A

-0 -'\m////’—‘\\\\\\‘\\-h‘_____h___—
|

0 °AJYH "LS1-dQ-WM-TS-OHM

7 A28 ‘7 57 ~d-WM-0S-ORM

o

!
158.0 162.0

10.0 C/min

Temperature (*C)

-1éé£l/) ! 170.0

JD SPELLMAN

PERKIN~ELMER

7 Series Thermal Analysis System
Tue Nov 21 17:32:38 1995



Curve 4: DSC
File info: SAMi12103 Tue Nov 21 48: 26: 33 1995
Sample Weight: 32.490 mg

8857003746
Tx T mow G I
325.0 - X 000
X2 461.933 *C
300.0 Peak ’\ 149.562 °C
3 275.0 4 Area 47573.050 mJ
2 4H \1464.237 J/g
f. 250.0 7 Height 2465.724 mi
[Fo TR ) .
a,"_ ..J.E:. 225.0 - Onset '103.354 C
2 .
= o 200.0 -
: @
g £ 175,0 -
VO 2 l
Q% 150.0 +
125.0
100.0
75.0 =
50.0
25.0 '
{ | i "7 R T i { I
100.0 200.0 300.0 400.0
exotherm down, N2 purge gas ’ Temperature (*C) SM FULTON
Tomeyr  sa.0 ¢ TIMEL: 0.0 min RATEL: 10.0 ©/min PERKIN-ELMER

7 Serlies Thermal Analysis System
Tue Nov 21 20: 14: 51 1995

T/ AIH Z_a-d a-WM-0S-OHM



Curve 4i: DSC

File info: SAMi12i04 Tue Nov 21 21:05:32 1995
Sample Weight: 11.i160 mg

5957003746 DUP

1391.092 J/g

X4 35.000 °C ]
120.04 xa 148.866 *C
Peak 109.171 *C
110.0 .ﬂ Area 15524.565 mJ ir
!
f

. W
100.0 64.223 m
= 75.054 *C
&
z 90.0 -
w
Fe
.1}
&
70.0 -
60.0
i
50.0
i M | N R D B I 1 :
100.0 200.0 300.0 400.0
axothern down, N2 purge gas Temperature (°C) SM FULTON
TEMPYL: 30.0 G  TIMEL 0.0 min RATEL:  $0.0 C/min PERK IN—-ELMER
TEMPRE: BQO0.0 C

7 Series Thermal Analysis Syatem
Tue Nov 21 21:09; 18 1995

nCA3Y 'ZSL-da-WM-0S-0HM

/ A3Y ' S/ -da-WM-GS-OHM



Curve 1 DSC :
File info: SAM112105 Tue Nov 24 22 19; 21 1995

Sample Weight: 24.290 mg

- WP P

S95T003750
X1 ~ 35.000 *C
L
175.0 1 xe 161.933 °C
Peak 153.792 °C
Area 32385.854 mJ
w00 M 1333.300 J/g
Height 148.856 mN
‘:i:; Onset 80.8741 °C
x= 125.0 -
o
-
T .
mn
2
100.0 -
75.0 -
50.0
' i i
r

{ { f I [ ! |
100.0 200.0 300.0 400.0
exotharm down, N2 purge gas Temperature (*C) SM FULTON
PERKIN-ELMER

mu 3.0 C TIMEL 0.0 min RATE1L: 10.0 C/min
& Bo0.0 C 7 Series Thermal Analysis System
Tue Nov 21 22:24: 53 1995

YAZA L5d0-WM-GS-OHM
L5/ -d0-WM-0S-OHM

/A3y



Curve i: DsC
File info: SAMi12106 Tue Nov 21 23:21: 17 1995

Sample Welght: 41.360 my
S95T003750 DUP

400.0 4 x4 35.000 °C
X2 162.933 *C
350.0 ~ Paak 123.542 *C
. Arga 60495.473 mJ
AH 1462.649 J/g
300.0 % peagnt 302.142 mH
3 | Onset 108.453 *C
= 250.0 -
a i
i ;
&+
‘ [+ ] 300.0 I
7 =
150.0 -
100.0 -
50.0
- i
160.0 200.0
exotherm down, NE purge gas
0.0 min RATEXL 10.0 C/min

TEMP4: 3.0 g TIMEa:

TEMWPR: 0000

B i Ee e S

300.0

Temperatura (°C)

0 A3Y ‘¢ L'dG'WM'GS‘OHM

R R [

400.0

SM FULTON

PERKIN-ELMER
7 Series Thermal Analysis System

Wed Nov 22 00: 25: 42 1995

7 AL S du-WM-aS-Omy,



worklistrpt Version 2.1 05/15/95 WHC-SD-WM-DP-157, REV. 0 Page: ]

#HP S LABCORE Data Entry Template for Worklist# 4000

Analyst: /}2 ;\/ . Instrument: DSCO1 Book #

T WHC-SD-WM-DP- /5 7 REV, /
Worklist Comment: Dry DSCs for BX-112. bdv

Method: LA-514-113 Rev/Mod

GROUP PROJECT S TYPE SAMPLE# RA -swreee TEST=»---- MATRIX ACTUAL FOUND oL UNIT
95000202 BX-112 1 SAMPLE S95TOD3746 O psc-02 SOLID N/A ﬂj Joules/g Dry
H
95000202 BX-112 2 bup S95T003746 O Dsc-02 SOLID {j @ N/A Joules/g Dry
7 f

95000202 BX-112 3 SAMPLE 5957003750 0O psc-02 SOLID __ Joules/g bry

95000202 Bx-112 4 DLP §957003750 0 psc-02 SOLID &j Z N/A Joules/g Dry

95000202 BX-112 S SAMPLE 951003754 O 2sC-02 SoLID N/A , Joules/g Dry
3000202 BX-112 6 DUP SP5TO03754 O nsc-02 SoLID ]@, g N/A Joules/g Dry

" W 4t ]Q ) lFmal page for worklist # 4000

Analyst Signature Date

nalyst Signature

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliguot Code.
62



worklistrpt Version 2.1 05/15/95 WHC- -SD-WM- DP.- Page: I

11/22/95 11:22

LABCORE Data Entry Template 16 Worklist# 3730
Analyst: 7y =2 Instrument: TGAOl 7% 20/  Book# _gsoid4
Method: LA-560-112 RevMod _ 5" | WHC-SD-WM-DP-_//S7, REV, /

Worklist Comment: BX-112 TGA., Please run under N2. PRIORITY.

GROUP PROJECT S TYPE SAMPLE# RA--+---~ TEST-e==~=- MATRIX ACTUAL FOUND DL UNIT
157D 1GA-01 SOLID 5‘27‘/ 6H0.05 A %
95000202 BX-112 2 SEMPLE 5957005754 O TGA-01 SOLID N/A (25 4.1
95000202 BX-112 3 pUP 5957003754 O 1GA-01 soLIp 4 g’.L/Q- A Y) N/A %
Final page for worklist # 3730
i Lt DUl /oo
1) £e = A ///2 /;’Jﬂ-' S
A yst Slgnatm' Date Ana’lyst’ Signature ' Date

\Eﬂ edbﬁ (um(hﬂ&\&ﬁﬁﬁmﬁ,ﬁfu
([27/as u

Data Entry Comments:

Units shown for QC (SPK & STD)} may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliguot Code. 63



9

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES gZ</ T0 éé

TGA STD BHNBA
G0.764 mg

t

File: 00014.00¢ TG METTLER 21-Nov-95
Roteo: 40.0 "C/min Ident: 0.0 222~5 Laboratory

mg

20.

: ’ : Step Analysis
\\\\\\\ Height—36.49 mg
~60.05 %

ResiC. 24.27 mg
39.95 %
\\\ Dpeak 138.3'C

J T A3H 257 -d0-WM-0S-OHM

, ‘\;‘“--mﬁ_“%ﬁ‘

€L .

RO .

T r ' ) 1 L]

S 7 S
100, 150. V%M@gg& J/-2/-9

YASd L90-d0-WM-0S-OHM

Y




S9

mg

S95T003754 N2
22.232 mg

7

Hate:

10.0 “C/min

Step Analysis
Height—-14.54 mg
-55.42 %
7.69 mg
34.58 X%
93.0°C

ResicC.

Dpeak

File: 00023,001
Ident: 0.0

TG METTLER
222-5 Laboratory

21—-Nov—85

7 A3Y LS 7 -d0-WM-QS-OHN

———

“WM-0S-OHM

——n

U AdY et




99

S95T003754 DUP N2 File: 00025.001 TG METTLER 21-Nov-95
18.966 mg Rate: 10.0 "C/min Ident: 0.0 222-3 t.aboratory
i
'r\ Step Analysis
\ Height—12.44 mg
-65.50 %
ResiC. 6.55 mg
T 34.50 % =
Dpeak  83.0°C <
o D
E 2
. )
i T
I
O
1N
1 m
=<
Ny
T T H l T 1 H 1 [ 1 [ ¥ H i ¥ I ¥ T T T ]
200 300 . 400 . ‘C

0°A3Y "/S1-dA-WM-GS-OHM




worklistrpt Version 2.1 05/15/95 WHC-SD- . PP
11/;2/'95 11:17 WM-DP-157, REV. ¢ Page: 1

LABCORE Data Entry Template for Worklist# 3734
Analyst: S~ Instrument: TGAOl 76403 Book # 45 /84

Method: LA-514-114 ReviMod _ C-|

Worklist Comment: PE BX-112 tga WHC-SD-WM-DP-_/57, REV._/

GROUP PROJECT S TYPE SAMPLE# RA -+---»~ TEST~=~-=-- MATRIX ACTUAL FOUND DL UNIT
1 sT0 TGA-03 soute SE7Y 4004 wm %
95000202 BX-112 2 SAMPLE §95T003746 0 TGA-03 SOLID N/A 5559 %
95000202 BX-112 3 pup S9571003746 0 TGA-03 sotio 55259 (330  wa %
95000202 BX-112 4 SEMPLE 5957003750 0 T64-03 SOLID NA (337
95000202 8X-112 5 puP $957003750 0 16A-03 soure 337 4350 _wa
Final page for worklist # 3734

‘gpac’éxw oo 44,44 aézl/‘ ///9//%"_ | &3{%4 //%7/‘@-

/Analyst Signdture <~ Date Andlyst Signature / 7 Date

Venfied j@ ond ;la,\mjzﬁD

Hz_ff 45 \

%WOS%:ﬁugﬁﬁ pcrﬁm o(%fm Fhermwarm 19 die 4o stafric
Data Entry Comments: UUUL”GW( [)‘ﬁmﬂ}’t, 'HLL S“"“PLL PM/L OJHd \-HUL {ELLIW
” e 9(1«&'}& unll Lkﬂ Fun agﬂun‘

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Nwmber,
R = Replicare Number, A = Aliquot Code. 67



Curve 1 TGA
File info: TER112401 Tue Nov 21 07: 47: 10 1995
Sample Welght: 24.173
G5N8-A Terliq

L9

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

 COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES /# TO 772
! X4 24.690 °C
‘ 296.79¢ *C
100.0 il
7N 99.862 Wt. X
{ Y2 9.822 Wt. %
90.0 ﬁ AY -600040 Wt. %
&

& i

* 80.04

» {

x

et i

£ 70.0 ,

-y r !

@

x {
0.0 ;
50.0 - !
40.0 = !

L - T n,‘(L\/@QQJU;_uQQM%/ JOS J
T T I T i Bl I K\_QE T
50.0 100.0 150.0 200.0 . 250.0
N2 10C/MIN Temperaturse (*C) JD SPELLMAN

TEMPL: 36.8 C  TIMEL
TENPE: 200, c

0.0 min RATE4L:

10.0 C/min

PERKIN-ELMER
7 Series Thermal Analysis System
Tue Nov 21 17:39: 44 1995

0°A3Y "LS1-dQ-WM-0S-OHM

-M-QS-OHM

.5/ 40

A

JAM



Curve 1; TGA
File info: SAM112103 Tue Noy 21 18: 30: 54 1995

Somple Weight: 32.917 mg
S95T003746
Xt ' 28.283 °C
»
100.0 X2 187.029 *C
Yi 99.921 Wt. X
Ye 44,330 Wt. X
90.0 5  AY \ -55.501 Wt. X
¥ 80.0-
b
=
4
NG  70.0-
© 3
=
60.0 -
50.0 -
40.0 - —
T i - 1 f N ] I
100.0 200.0 300.0 400.0
10C/MIN N2 Temperature (°*C) SM FULTON
TEMPL: H0.0 € TIMEd: 0.0 min RATES: 10.0 C/min PERKIN~ELMER
TEMPE: ©00.0 € . 7 Series Thermal Analysis System

Tue Nov 21 19:04: 17 1995

0 'A3Y '/S1-d3-WM-0S-OHM

/NI Z7 SN O



Curve 1: TGA

File info:

SAM112404 Tue Nov 21 21:08:37 1955

Sample Weight: 17.745 mg
5957003746 DUP

l xa .~ e8.7EI °C
156.903 *
100.0 L xe 03 *C
, 99.858 Wt. X
| ve 37.555 Wt. %
9°-°'j AY \\\ -52.304 Wt. X
? .
%  80.0-
. i
£ l
70.0 -
3d
=1 f'..' —l,
< m
= 50.0-4
50.0 -
40.0 -
fe
30.0 T .
e B B B
100.0 200.0
10C/MIN N2
TEMP 12 30.8 [+ TIMEL 0.0 min RATEL i0.0 C/min
TEMNPE: 800 . o4

e el

r
300.0

Temperature (*C)

|
400.0

SM FULTON

PERKIN-ELMER

7 Seriss Tharmal Analysia System
Tue Nov 21 21:14:57 1995

DAY LSE-dA-WM-0S-0HM

77A3M 7,57 -d0-NM-0S-OHM



Curve 1. TGA

File info: SAM112105 Tue Nov 21 22 15:25 1985

Sample Weight: 16.036

mg

0 A3H ‘28}-dA-WM-TS-OHM

/ "A3Y 257 -3U-NM-0S-OHw

5957003750
X1 - 32.197 *C ]
100.0 - X2 161.054 °C
: 1 100.496 Wt. %
Y2 36.824 Wt. X
90.07 4y \ ~63.372 Wt. %
® B0.0-
2
=
<~ 70,0 1
5
, q)
*  60.0
50.0
40,0 -
i ]
|
i
30.0 -JL
L s e S [ - N i [
100.0 200.0 300.0 400.0
10C/MIN N2 Tempsrature (°C) SM FULTON

TEMPL: . ¢
TEMPE: 000.8 [

Tined:

0.0 min BATES 10.0 C/min PERKIN-ELMER

7 Series Tharmal Analysis System
Tue Nov 21 22:31:24 1995



Curve 1. TGA :
File info: SAM112406 Tue Nov 21 23: 26:24 1995

Sample Weight: 28.341 mg

S95T003750 Du P e ,
%.F 15
1) . : e ) .
T 25.383 °C
.374 *
100.0 l X2 182.374 °C
,'\Yr\ 99.998 Wt. X
J! Y2 36.483 Wt. X
8.0 AY \ ~63.545 Wt. X
%  80.0 -
S
x .
70.0
-7 & .
B z
60.0 -
50.0 ~
40.0 -
1
30.0 _,
T T i T | l l T I
100.0 200. 300.0 400.0
10C/MIN N2 Temperature (*C) SM FULTON
ey o9 o TIMNEL 0.0 min PATHI: 10.0 C/min PERKIN~ELMER
TEMPE: ©00.0 C 7 Serles Thermal Analysis System

Wed Nov 22 00: 32: 42 1995

0 °A34 '/S1-d0-WM-0S-DHM

/ AL S -dO-WM-0S-DHM



worklistrpt Version 2.1 05/15/95 WHC'SD'WM'DP-'I 57, REV. 0 Page: |

T L ABCORE Data Entry Template for Worklist# 4003
Analyst: Jbds Instrument: TGAO 3 Book # ASNE-A

Method: LA-514-114 Rev/Mod _C - | ~
WHC-SD-WM-DF- /57 | REV._/

Worklist Comment: Please run BX-112 TGAs under N2. bdv

GROUP PROJECT S TYPE SAMPLE# RA -~~-"~-- TEST++---- MATRIX ACTUAL FOUND DL UNIT
1870 T6A-03 sou 9. “T‘ﬁ 60.322.  yu _x
95000202 BX-112 2 SAMPLE SP5T003746 1 TGA-0G3 SoLiD N/A 60':112' %
95000202 BX-112 3 Dup $95T003746 1 TGA-03 oo 00.72 é’%" N/A_ %
Final page for worklist # 4003
L ' A
&/J’LZC{ S KIdJLLC}M '/j%g: é /ﬂ‘?ﬂéh?j
alyst Signature Date Iz / /qg Analyst Signature Date

\[@/lelﬁd &225 ﬂﬂjma,

V. w%ﬂ%ﬁ/}

Data Entry Comments: SW p (O. p D d U_QQA Q@ M d UL a,h# {DSQ S-{:bo 5 IC

PR YA

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. ,
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worklistrpt Version 2.1 05/15/95 WHC-SD-WM-DP-157, REV. 0 Page: 1
12/01/95 15.:26

LABCORE Data Entry Template for Worklist# 4003
!i! s

Analyst: JCQ.S Instrument: TGAO {2 éqw‘l Book # 65N 8 'A
Method: LA-560-112 Rev/Mod _ WHC-SD-WM-DP- /5"7 | REV, /
Worklist Comment: Please run BX-112 TGAs under N2. bdv
GROUP PROJECT S TYPE SAMPLE# RA------- TEST------ MATRIX ACTUAL FOUND DL UNIT

1 $TD TGA-01 soLln N/A %
95000202 BX-112 V 2 SAMPLE Se5T003746 O TGA-Q1 SOLID N/A %
95000202 BX-112 3 Dup S95T0037486 O TGA-01 SOLID /A %

Final page for worklist # 4003

A Spbe 1755,
Analyst Signature Date Analyst Signature Date

(Wher inshument
AS use%

Jas

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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Curve 1. TGA
File info: TER120401 Mon Dec 4 18: 36:35 1995
Sample Weight: 24.774 mg
65N8-A Terlig
SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

COMPLET! EIED—EHE—GALIERAEION/ANALYSIS~QN~PAGE315?557¢TOm—?7¢7rhm~--u——-uw
X1 23.634 °C

e

—

287.146 *C

7

100 . 0 e — e ——_— T T i T U o P A i A B T e e 1 S T s S She & T Y o £ 72 S B b i xRt b = i
99.930 ®Kt. %
512 Wt. %
90.0 aAY _60.3Iﬂ\5i. X
*  80.0-
43
=
33
5 70.0 4 l
- g
D
=
60.0
]
1
50.0 = ‘
40 . O o s ek et =+ > et et Ao e Rt i el s o % et it o= e e e et e e e ———— j
, 1o 12-5 "%’J
T I A I R 1 I T |
50.0 100.0 £50.0 200.0 250.0
N2 10C/MIN Tomperature (*C) JD SPELLMAN
ToMPi: 30,0 € TIMEA: 0.0 min RATEi: 16.0 G/min PERKIN~-ELMER
TEMPE: 200.0 ©

7 Series Thermal Analysis System
Tue Dec § 04: 36: 24 1995

0 ‘A3 ‘251-d0-WM-0S-OHM

77°A3Y 7 S -d0-NM-OS-OHM



Curve 1: TBA
File info: SAM120401 Mon Dec 4 20:32: 45 1995
Sample Neight: 17.930 mg

S95T003746
100.0
0 la ]
| £
R 80.0- oI
£ S &
. _ E 'E
O o %9
= L
60.0 - o
N ‘(Q
s
m x
§0.0 - S <
e
40.0 —
———— -
30.0 - '
1 R i ] | o i I i
40C6.0 200.0 300.0 400.0
40C/MIN N2 Temperature (*C} JD SPELLMAN
Taey JBo.p € Thams 0.0 min RATEL: 10.0 C/min PERKIN-ELMER

7 Series Thermal Analysis System
Mon Dec 4 20:36:49 1995



Curve i: TBA
File info: SAM120502 Tue Dec 5 03: 42 41 1935
Sample Welght: 21.542

S95T7003746 DUP

X)

4.
Weight (wt,

10C/MIN N2

TEAPL:
TENPR:

g

100.0 -

3
©
1

60.0 -

70.0 -AY -61.77 Mt, X

60.0 ~
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40.0

30.0

el

0 G
.0 C
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-
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0.0 min AATEL:

|
200.0
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T —
300.0

Temperature {*C)

- e

i
400.0

JO SPELLMAN
PERKIN-ELMER
7 Series Thermal Analysis System

Tue Dec

S 04! 19: 48 1995

I

0 °A3Y ‘LS 4-da-WM-OS-OHM
ST -d0-WM-0S-DHi

/ "A3Y



DISTRIBUTION SHEET

To From Page 1 of 1
Distribution Data Assessment and Interpretation
Date: 02/15/96

Project Title/Work Order EDT NO.: “sx3ars— “ S50 /e
WHC-SD-WM-DP-157, REV. 1 "Final Report for Tank 241-BX-112,

Auger Samples 95-AUG-047 and 95-AUG-048" ECN NO.: 629011

Text With EDT/ECN
Name MSIN all Attach ONLY

Pacific Northwest Laboratory

J. R. Gormsen K7-28 X

S. J. Harris K7-22 X

K. L. Silvers p7-27 X

U.S. Department of Energy., RL

C. A. Babel 57-54 X

Westinghouse Hanford Company

J. N. Appel G3-21 X

H. Babad S7-30 X

J. M. Conner R2-12 X

S. D. Estey R2-11 X

G. D. Forehand §7-31 X

V. W. Halil T6-03 X

D. C. Hetzer S6-31 X

J. E. Hyatt 53-31 X

L. Jensen R2-12 X

N. W. Kirch R2-11 X

M. J. Kupfer H5-49 X

J. E. Meacham S7-15 X

K. L. Powell T6-04 X

L. W. Shelton H5-49 X

B. C. Simpson R2-12 X

M. J. Sutey T4-97 X

T. T. Tran (LATA) B1-44 X

J. A. Voogd H5-03 X

L. R. Webb T6-06 X

Central Files A3-88 2

EDMC H6-08 X

LTIC T6-03 X

TCRC R2-12 X

TFIC (Tank Farm Information Center) R1-20 X

Washington State Department of Ecology

Single-Shell Tank Unit Manager

A. B. Stone B5-18 X

U. S. Department of Energy

Jim Poppiti X
12800 Middlebrook Rd.

Trevion II, EM-36

Germantown, MD 20874




